Modelling the Effects of Curtains on Water Quality of a Eutrophic Reservoir
By D.G. Nimal Priyantha*, Takashi Asaeda**, Satoki Saitoh* * *, and Kohichi Gotoh* * * uses a one-dimensional assumption of horizontal homogeneity based on lateral and longitudinal variations in density being dissipated rapidly compared with variation caused by vertical advection . Processes included in the model are surface layer deepening, surface heat, mass and momentum exchange, mixing in the hypolimnion, inflow, and outflow. The length of a time step for each processes varies; a variable time step which is selected internally by the model based on the dynamics of surface layer for the process of surface heat transfer and wind mixing, and a fixed daily time step is used for inflow and outflow . Boundary condition at the curtains is such that there is no flow across the curtains only up to the curtain depth . Flow under the curtains from upstream side to downstream side is also considered to be insensitive to fluctuations on time scale less than one day. Flow is withdrawn under each curtain from the upstream side using the same method described in outflow dynamics in DYRESM by Imberger et al . (1978) . If the withdrawal density is less than the density of the layer downstream of the curtain at the level of curtain bottom , the withdrawal water will flow up entraining reservoir water until at which its density equals that of the reservoir . This process is observed during early spring . The equations used to calculate entrainment to the upward flow are described in detail by Nimal et al. (1995) . The maximum measured turbidity at the deepest part of the reservoir (Zone C) is 4.0 mg 1-1. Hence, the particulate matter settling and the influence of turbidity on the light penetration are assumed to be negligible in the model formulations. 3.2 Ecological process sub-model Figure 3 shows the interrelations between the state variables in the ecological sub-model which described the phytoplankton production, dissolved oxygen budget , and nutrient cycling. Vertical diffusion ofbi ological state variables in the hypolimnion is estimated using the turbulent diffusion algorithm described by Imberger and Patterson (1981) .In lake and reservoirs, phytoplankton consists of several groups . However, a group may show different ecological characteristics. Four major groups; diatoms, cyanobacteria, green algae, and flagellates are identified in T-Dam Reservoir. Hence, the model considers fourphytoplankton groups . The formulations are described in detail by Nimal et al . (1995) . Most of them are based on the models of MINLAKE level 3 (Riley and Stefan, 1987) , and Hamilton and Schladow (1994 a) . ; 'Si = internal silica concentration (mg Si (mg Pyi=1)-1) ; kBOD = rate coefficient for detrial decay on dissolved oxygen (day-1); kgz = rate coefficient for grazing (day-1); km= rate coefficient for mortality (day-1); kNO= rate coefficient for nitrification (day-1); kon = rate coefficient for organic decay of nitrogen (day-1); kop = rate coefficient for organic decay of phosphorus (day-1); kUSi = rate coefficient for mineralisation of unreactive silica (day-1); Kbod = half saturation constant for dependence of detrial decay on dissolved oxygen (mg m-3); KDO = factor regulating sediment nutrient release with dissolved oxygen concentration (mg m3); Kgz = half saturation constant for zooplankton grazing 
